Background: Hypertension (HTN) in people with diabetes doubles the risk of cardiovascular disease. Prior patient activation studies largely show improved communication but little impact on behavior or health outcomes. We sought to 1) assess the impact of Office-Based Guidelines Applied to Practice (Office-GAP) Program on blood pressure (BP) control; 2) determine the rate and predictors of BP control in patients with HTN and/or diabetes mellitus (DM) in federally qualified health centers. Methods: Sample: Patients with coronary heart disease (CHD) and/or DM with history of HTN; analyzed patients with DM and HTN compared to HTN without DM. Intervention: Office-GAP included physician training, patient activation, and an Office-GAP decision checklist. Two-site intervention/control design; data collection at baseline and after 3, 6, and 12 months. Logistic regression
H ypertension (HTN) is the major risk factor for cardiovascular diseases and stroke, which affect one in every three American (29%) adults. 1 Only about half (52%) of these people have their blood pressure (BP) under control. 1 In 2013, the age-adjusted HTN-related death rate increased to 23%. 2 It is estimated that 9.3% of the US population has diabetes. 3 The prevalence of HTN among people with diabetes is very high, and its presence doubles the risk of cardiovascular diseases. 4 HTN substantially contributes to morbidity and mortality by increasing the risk of both macrovascular and microvascular complications, including stroke, coronary heart disease (CHD), cardiomyopathy, peripheral vascular disease (PVD), retinopathy, nephropathy, and neuropathy. [5] [6] [7] Yearly, HTN costs the nation $46 billion in health care services, medications to treat high blood pressure (BP), and missed days of work. 8 It is estimated that approximately 41% of US adults will have HTN by 2030, which is almost a fivefold increase from 2013 estimates. 9 The recent Systolic Blood Pressure Intervention Trial results established new importance to aggressive BP control, since intensive management of high BP, below a commonly recommended BP target, significantly reduced rates of cardiovascular disease and lowered risk of death in a group of adults 50 years and older with high BP. However, the rates of serious adverse events of hypotension, syncope, electrolyte abnormalities, and acute kidney injury or failure were higher in the intensive-treatment group than in the standardtreatment group. 10 Studies show that HTN is poorly controlled in patients with diabetes as compared to patients without diabetes. [11] [12] [13] A recently published systematic review and meta-analysis of large-scale randomized clinical trials demonstrated that effective BP lowering in patients with type 2 diabetes is associated with improved mortality and reduces the risk of micro-and macrovascular complications. 14 There is evidence of racial/ethnic and socioeconomic disparities in the prevalence and control of HTN 15, 16 that have not been fully explored. Most of the studies of HTN control have focused on the nationally representative general population. Whether these rates of BP control apply to lowincome patients is unclear.
Over 24 million Americans receive health care from federally qualified health centers (FQHCs) according to the National Association of Community Health Centers Fact Sheet (March 2016).
17 These FQHCs provide preventive and primary health care services to patients who live in medically underserved areas, have low income, and who would otherwise have difficulty in securing access to health care. [18] [19] [20] [21] [22] [23] Only a few studies have focused on degree of and factors affecting BP control in FQHCs. 24 Patients who demonstrate active involvement in their health care decisions experience a positive impact on their health outcomes. [25] [26] [27] [28] The Affordable Care Act identifies patient engagement and shared decision making (SDM) as integral components of successful health system reform and recognizes them as critical to the success of accountable care organizations and patient-centered medical homes. 29 SDM implementation has been limited, in part, by the lack of physician uptake. In an effort to close the disparity gap in cardiovascular care, we refined our previously described SDM intervention to produce a simple, parsimonious program, ''The Office-Guidelines Applied to Practice'' (Office-GAP) program of patient activation/engagement in FQHCs. Office-GAP study consisted of patients with CHD and/or diabetes mellitus (DM). The objective of the study was to assess the impact of the Office-GAP intervention on BP control among low-income patients with a history of HTN, in FQHCs.
METHODS

Design
The Office-GAP study was a quasi-experimental, two-center study designed to improve collaboration between patients and providers and to improve outcomes for low-income populations in outpatient clinical settings. The study was conducted in two designated FQHCs (intervention/control) in MidMichigan. The centers were allocated as intervention and control by tossing a coin. The Michigan State University Institutional Review Board approved the study. Eligible patients were adults aged 18 or older, who could provide informed consent. We used International Classification of Disease (ICD)-9 codes to identify patients with either a diagnosis of CHD and/or DM. We excluded patients with cognitive impairment, dementia, and psychosis. The baseline Office-GAP program enrolled 243 patients from October 2010 to March 2014 from the two study sites (Figure 1 ). For our analysis of BP control, we identified patients with HTN (n = 182).
HTN and goal BP were defined based on the Seventh Report of Joint National Committee 30 as systolic BP .140 mmHg (.130 mmHg in DM patients) and diastolic BP .90 mmHg (.80 mmHg in DM patients). Patient race was determined by self-report. The main outcome measure was change in proportion of patients that have reached their BP goal, by chart review for the study patients, and the secondary outcome was predictors of BP control.
In the intervention center, we have two internists (MDs) and one family physician (MDs) and two nurse practitioners (NPs). In the control center, we have two internists (MDs) and two NPs but no family physician. The two FQHCs centers were reasonably comparable in size.
Intervention
The Office-GAP intervention included three elements: 1) Physician training for patient activation/ engagement/SDM in one 60-to 90-minute session was offered at four different times to accommodate staff schedules. Training included a review of CHD secondary prevention guidelines, patient-centered interviewing method and SDM, 31 goal setting, and role-plays to model office visit skills. Participating physicians and practice staff were surveyed to evaluate the training session at the end of the training. 2) Patient activation/engagement intervention was offered in single 90-to 120-minute group visits conducted by the research assistant and the principal investigator (AO) with four to six patients at each session. Training included principles of SDM, patient communication skills related to engagement, activation, empowerment parallel to the provider intervention skill training, 31,32 and review of decision support tools. Decision support tools included the Office-GAP checklist tool ( Figure 2 ) and the American Diabetes Association (ADA) Booklet Living with Diabetes. A physician (AO) with a research assistant reviewed the ADA Booklet Living with Diabetes to set goals and discuss the purpose and side effects of cardiac medications with the patients.
3) The Office-GAP checklist was used in the primary care encounter at two regularly scheduled visits at 3 and 6 months. The Office-GAP tools were based on Guidelines of the American Heart Association/American College of Cardiology (AHA/ACC) on secondary prevention of heart disease and those of the ADA. They were used to stimulate SDM by providing a systematic list of interventions for the patient and provider to review together and to negotiate agreement on medication use and lifestyle changes. After the Office-GAP encounter, a signed copy of the checklist was provided to the patients, and another copy was kept in the medical record. Data collection for all enrolled patients was performed from October 2010 to March 2014. A 12-month chart abstraction follow-up was done to assess the BP control after the end of the 6-month intervention. The purpose was to assess the sustainability of the intervention effects for the patients in the two arms of the study.
Statistical Analysis
Descriptive statistics were expressed as mean 6 standard deviation for baseline continuous variables and as absolute frequency and percentage for categorical variables. Basic inferential analyses using t tests and chi-square tests were conducted to Figure 1 Flow diagram of the study. In the intervention site: Of the 157 subjects who completed the first GAP visit (group visit), 121 subjects completed the second GAP visit (first follow-up). Of those, 105 completed the third GAP visit (second follow-up) and the entire study. In the control site: Of the 160 subjects who completed the first GAP visit (group visit), 128 subjects completed the second GAP visit (first follow-up). Of those, 116 completed the third GAP visit (second follow-up) and the entire study.
examine differences in baseline characteristics between the Office-GAP intervention and the control groups. For small sample sizes, we used the Fisher's exact test and the Monte-Carlo test as appropriate.
We conducted primary analysis to evaluate the impact of the Office-GAP intervention on BP control and the secondary analysis to determine the predictors of BP control. Because of the longitudinal nature of the study, correlated data analyses using a generalized estimating equations (GEE) model 33 were conducted to describe the profile of BP control across time, taking into account potential predictors. The basic starting model imposed no linear structure of the time effects on the log-odds of BP control, rather treated time as a categorical variable.
The predictors of BP control were then determined by examining their associations with the logodds of BP control at each visit in the longitudinal data analyses. The effects of the Office-GAP intervention compared to the control were assessed using interactions between the intervention group indicator and time. Specifically, the odds ratios of BP control between follow-up and baseline visits (measuring the longitudinal rate of changes) were used to compare the Office-GAP intervention and the control group. For the latter analyses, the propensity score (PS) 34 balancing strategy method was adopted to balance the two intervention arms with respect to baseline characteristics. The propensity scores (probability of being in the Office-GAP intervention arm) for each study participant were estimated using a logistic regression model with potential confounders. Variables included in this propensity scoring model include age, body mass index (BMI), gender, race (Black, White, Asian, other), smoking status, hyperlipidemia, depression, asthma, stroke, congestive heart failure, cancer, PVD, CHD, Charlson index, cardiology visit, and immigration status, type of insurance (Medicare, Medicaid, Ingham health plan, other health insurance, no insurance).
Three sensitivity analyses were conducted. First, a regression (covariance) adjustment treating the propensity scores as covariate in the longitudinal data analyses was considered. Second, a stratification (subclassification) consisting of grouping patients into strata defined in quintiles of propensity scores was also considered. Finally, a third approach based on weighing each patient in the GEE model (by 1/PS for the GAP arm and 1/[1 2 PS] for the control arm) was used to control for systematic differences between the two comparison arms. Because all these adjusted longitudinal data analyses gave consistent results, only results generated from the inverse PS weight approach are reported. A P value of \0.05 is considered statistically significant in all analyses. All analyses were performed using SAS version 9.3 (SAS Institute).
RESULTS
A total of 243 patients who met the inclusion criteria were enrolled in the Office-GAP program. Overall, the mean age was 55 6 11 years. Approximately 57% were females. The proportion of Blacks and Whites was the same (38%) and constituted the majority of the patients in our study (Asian = 13%; Hispanic = 8.4%; other race = 2%). The majority of patients were nonimmigrants (74.5%). Medicaid insurance was 41.2%; 40% had local outpatient coverage for low-income patients (Ingham Health Plan; 40%); Medicare was 25.2%; other insurance was 14.7%. History of DM was present in 88.8% of the patients; 74.9% had HTN, 57.6% had depression, and 16% had CHD. Approximately 51% of the patients were moderately and 22.3% were severely ill based on the Charlson Index, and 35% were current smokers.
Supplemental Table S1 shows the comparison of baseline characteristics of the intervention and control groups. Black patients were the majority (51.3%) in the intervention group and White patients (42.2%) in the control group. Hispanics were more common (10.3%) in the intervention group, whereas Asians (23%) were more frequently observed race in the control group. There were more immigrants in the control group (41.7%) compared to the intervention group (8.1%). Medicaid (47.9%) and other types of insurance (20.7%) were more common in the control group. Depression was more prevalent in the intervention group (48.3%) compared to the control group (30.1%). There was a decrease in the attendance at the follow-up visits in both groups with no difference in dropouts between groups. Similar differences in baseline characteristics were observed in the subgroup of patients with a history of HTN (Table 1) at both the intervention and control sites.
Out of 176 patients with a history of HTN, only 56 (31.8%) had their BP controlled at baseline. Among these 56 patients, 45 (29.2%) were the patients with DM and 16 (59.2%) were without DM. Our study revealed that hypertensive patients with diabetes were less likely to have their BP controlled (odds ratio [OR] = 0.38; 95% confidence interval [CI] = 0.17-0.84; P = 0.015) compared to nondiabetic patients. In a longitudinal logistic regression model, we did not find any significant predictors of BP control except Black race. Blacks have much lower rates of BP control at baseline compared to Whites (OR = 0.56; 95% CI = 0.33-0.96, P = 0.035).
In an unadjusted analysis, we found GAP had an effect on BP control across all the three time points (Figure 3 ). Albeit nonsignificant, compared to baseline and taking into account important confounders the Office-GAP slightly improved the rate of BP control at 3 months (OR = 1.23; 95% CI = 0.66-2.30) and at 6 months (OR = 1.22; 95% CI = 0.68-2.19) but not at 12 months (OR = 0.84; 95% CI = 0.47-1.49). In contrast, the control arm showed a nonsignificant decrease in the rate of BP control at 3
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ORIGINAL ARTICLE months (OR = 0.62; 95% CI = 0.30-1.31), at 6 months (OR = 0.42; 95% CI = 0.19-0.90) and at 12 months (OR = 0.35; 95% CI = 0.11-1.18), compared to baseline ( Table 2 ). The rate of BP control was higher in the Office-GAP site at 6 month compared to the control site (ratio of the OR = 2.92; 95% CI = 1.11-7.69; P = 0.030).
The one-page Office-GAP checklist was reported to be simple and easy to use by the patients and providers in the study.
DISCUSSION
We found that the prevalence of coexisting HTN in patients with history of DM, attending the Note: BMI = body mass index; PVD = peripheral vascular disease; CAD = coronary artery disease; CCI = Charlson Comorbidity Index; ACEI = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker. Bold P values are significant.
FQHCs (75%), was slightly higher than the national prevalence (71%) reported by National Center for Chronic Disease Prevention and Health Promotion (2009-2012). 3 The rate of BP control at baseline in our study was 32%, which is substantially lower than the rate of BP control reported by the most recent National Health and Nutrition Examination Survey, which showed BP control in hypertensive patients of nearly 50% (2007) (2008) . This is a substantial improvement in the general population when compared with 27.3% in the prior cycle (1988) (1989) (1990) (1991) (1992) (1993) (1994) ). 3 The Office-GAP improved BP control from baseline compared to control; the improvement was significant at 6 months (one of the endpoints of the intervention). This improvement in BP control suggests the importance of patient activation/engagement, SDM, and provider use of evidence-based guidelines and decision support tools in clinical practice. The decline from 6 months to 12 months suggests that sustained intervention or reinforcement may be required to produce sustained behavior change.
The root causes of disparities are complex in multicultural and minority populations. The linguistic and contextual barriers may preclude effective provider-patient communication. 35 Low literacy may affect patients' ability to participate in the decision making more than other groups. 36 Our intervention taught and prepared patients for engagement and SDM with their providers during the clinical encounter. It used the checklist to encourage and improve systematic communication about medication use between patients and providers.
In 1999, the ESFT (Explanatory, Social Risk, Fears, Therapeutic Contracting) Model developed by Betancourt and others 37, 38 comprises a series of questions that allows screening for barriers to compliance such as motivations, concerns about medications, or economic struggles and illustrates strategies for interventions that might improve outcomes for all hypertensive patients. Weiner and others 39 reported that the health care outcomes improve when physicians take into account individual patient's circumstance.
Patient activation/engagement is an essential element in SDM, and provider training in patient engagement and decision support tools also aid in improving satisfaction with physician communication and confidence in the decision. 40 SDM is the cornerstone of patient-centered care, 41 but unfortunately only 10% of face-to-face consultations involve SDM. 42, 43 Our results are consistent with Cooper and others, who demonstrated that physician training in patient-centered communication and patient coaching by community health workers improves patient perceptions of engagement in care and may improve SBP among patients with uncontrolled HTN and low socioeconomic status patients. 40 In this study, we tested a multilevel approach that integrates patientcentered care with the use of decision support tools. This likely improved patient adherence to medication use, which resulted in better BP control.
Several interventions such as patient decision support interventions, health risk appraisal instruments, and patient reminders have been used to Figure 3 Unadjusted probabilities of blood pressure controlled for GAP intervention group (Red) and control (blue) group, at baseline (0 month), at 3 months, at 6 months, and at 12 months (standard errors take into account the within-subject association).
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ORIGINAL ARTICLE explore patient engagement as a means to improved health outcomes. 35, 36 There is evidence that the use of one modality does not improve outcomes. In a clustered randomized controlled trial by Tinsel and others, 37 the sole provider training did not improve the patients' perceived participation. In another clustered randomized controlled trial, Thiboutot and others 38 demonstrated that the use of an interactive website designed to overcome clinical inertia for HTN care did not improve BP control. Our Cochrane review of interventions for providers to deliver patient-centered care shows that studies using complex interventions focused on providers and patients with condition-specific materials generally showed benefit in health behavior and satisfaction, as well as consultation processes, with mixed effects on health status. 44 It appears that the Office-GAP program is unique among SDM studies in improving BP control and being feasible in FQHCs; the intervention was consistently implemented. The Office-GAP tool was found completed in the medical record 98.7% of the time during the office visits. The patients and the providers found the checklist very simple and easy to use during patient-provider encounters. It could serve as a framework for implementing guidelines and improving patient outcomes across chronic diseases.
LIMITATIONS
There are some limitations of our study. First, only two FQHCs clinics were studied, one intervention and one control, limiting the generalizability of our findings. However, we demonstrated the feasibility of implementing patient-centered care and SDM in community centers that provide care for minority and low-income populations. Data were obtained from chart abstraction and surveys; therefore, our results for BP control, the main outcome measure, are dependent on the accuracy of medical records. However, we used trained chart abstractors to obtain all our data, and intervention and control measures shared the same measurement techniques. There were differences in the baseline characteristics of patients in the intervention and control arms; however, we used propensity scores in the multiple logistic regression analysis for matching and control for confounders. The authors are currently designing a randomized controlled trial of 12 FQHCs clinics in Michigan to further determine the efficacy and the impact of the GAP intervention on health outcomes.
CONCLUSIONS
Our data demonstrate that a majority of patients attending FQHCs in our study did not have their BP controlled at baseline. BP control among hypertensive diabetics was significantly less frequent than in nondiabetic patients. Office-GAP patients showed a higher rate of BP control than controls. The results suggest that the Office-GAP program could serve as a model for improving health outcomes for patients in outpatient clinical settings. Further studies are needed to determine the efficacy in a larger sample and the cost-effectiveness of this approach.
